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in accardance with the Decision of tlie Superintending Examiner, acting for the 
CGmpi:roller-General, dated the i9th day of February, 1984, this Specification has 
been amended under Section 14 in the following manner: - 

Page 1, line 52, Page 2, line 121. afier »shell", insert "said longitudinal 
wall including Insulating means for Insulation between chambers on apposite . 
sides of the shell 

also. Reference has been directed In pursuance of Section 9, subsection (1) of the 
Patents Act, 1949 to patent No. 855, 550. 
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We, Aqua-Chem^ Inc.^ formerly known as 
Cleaver Brooks Special Products, Inc., a cor- 
poration organized under the laws of the State 
of Wisconsin, United States of America, of 
225, North Grand Avenue, Waukesha, Wis- 
consin, United States of America, do hereby 
declare the Invention, for which v^e pray that 
a patent may be granted to us, and the method 
by which it is to be pexfozmed, to be pazticuH 
kudy described in and by the f oUowing state- 
ment: — 

This invention relates to an evaporator and 
more particularly to a multiple stage flash 
evaporator for water distillation. 

It is the general object of the present inven- 
tion to produce a new and improved evapora- 
tor of the character described. 

It is a more sped£c object of the invention 
to produce a flash evaporator of the multiple 
stage type which is so constructed and 
arranged to be efficient and compact and yet 
economical to manufacture. 

A more specific object of die invention is 
to provide an evaporator of the character des- 
cribed in the preceding paragraphs wherein 
an elongated generally cylindrical casing may 
be divided into a plurality of flash chambers 
by means of a single longitudinal wall and a 
plurality of transverse pardtions, thereby pro- 
viding an evaporator in which the heat losses 
can be reduced to the minimum, fabrication 
is simplified, and more efficient operation will 
result. 

Yet a further object of the Invention is to 
produce a flash evaporator of the type des- 
cribed in the preceding paragraph wherein 
said longitudinal wall is insulating in char- 
acter so as to permit the first and last stages 
of die evaporator to be at the same end of the 
elongated casing thereby furthering the econo- 
mies of manufacture. 

According to the present invention there is 
provided a flash evaporator for water distilla- 
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rion comprising an elongated shell, a plurality 
of transverse partitions dividing the shell into 
a plurality of transverse secdons, a central, 
vertical, longitudinal wall extending substanti- 
ally from end to end of the shell and dividing 
the sections into a fiist series of flash cham- 
bers extending along one side of the 
shell and a second series of flash chanibers 
extending along the other side of the shell, 
means in. each chamber for condensing file 
flashed vapors and for withdrawing condex^ 
sate ther^om, and means for pasang the 
water progressively through the first 
series of c£ambcrs and then through the 
second series of chambers, a feed water inlet 
opening into the first chamber of the first 
series of chambers and a feed water outlet 
opening into the last chamber of die second 
series of chambers, said first and last cham- 
bers being defined by a common partition and 
separated by said walL 

The invention will now be described with 
reference to die accompanying drawings, m 
which: — 

Ingure 1 is a top plan view of a f^tgrilHng 
apparatus embodying the invention; 

Figure 2 is an enlarged vertical section along 
die hne 2 — 2 of Hgure 1; and 

Figure 3 is an enlarged vertical section 
taken along the line 3—3 of Figure 2, 

Referring now to Figure 1 of the drawings, 
there is shown an evaporator apparatus m- 
<^d£ng a generally cyliadrical elongated shell 
10 divided by transverse partitions 11a, 11^, 
lie and lln, into a plurality of transverse sec- 
tions defined between the partitions. 

A central, vertical, generally longitudinally 
extendmg waJl indicated generally as 12 di- 
vides eaSi of the sections, into fla^ chambers, 
there being a first series of flash chambers 13a, 
13^, ISc, 13d and 13n, extending along one 
side of the shell, and a second series of f ^ gg b 
chambers I4a^ 14b j 14c, 14d and 14n extend- 
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mg along the other side of the shell. End 
Trails 15 and 16 fonn closures for the end 
of the shell and are utilized in a manner here- 
inafter described for pzovidir^ feed m&et flow 
5 connections. 

As dearly shown in Hguies 2 and 3, each 
of the pardtions is provided with an opening 
17 adjacent the bottom of the shell so as 
to establish communication between the flash 

10 rhamh prg in ^^t ;f\y series of fla«h chambers, and 
means {described hereafter) are provided to 
maintain a liquid or loop seal between the 
chMibers of each secdon. As seen in Figure 
3, extendmg across the bottom of each flash 
15 chamber is a weir 18 having a height greater 
than the top of the adjacent opening 17. A 
perforated plate 19 escends horizontally across 
but spaced from the bottom of each flash 
chamber and connects at one end to the adja- 

20 cent partition and at the other end to the 
top of the weir. 

Li each flash chamber there is provided a 
plurality of invened channels 20 extending 
across the- top of the chamber to prevent water 

25 splashing upwardly above the p^forated plate 
19 from reaching the demister 21. Vapors 
flashed in each flash chamber after passing 
through the demister are condensed on the 
condCTiser tube bundle 22 and fall mto a con- 

30 densate trough 23 from which they may be 
drawn throi^ the distillate outlet 24. 

In operation, as applied to sea water dis- 
tillatiGn, fresh salt water is passed by a pump 
(not shown) into a large conduit (not shown) 

35 from whence it passes into the condenser tubes 
in the flash chamber stage 14^?, thence lineally 
through condenser tubes extending from end 
to end of the shell and sequendally through 
flash chambers 14^^ 14c, I4d and eventually 

40 to chamber 14m. Leaving the condenser tubes 
in chamber 14^2 the sea water is passed by 
means of conduit 26 into the condenser tubes 
in the flash chamber 13n and liien sequentially 
(and in the same manner as the passage 

45 flirou^ the 14 series) through the condenser 
tubes in the flash chambers 134 13^, 136 and 
13fl.- The sea water, warmed by the passage 
through the condenser tubes in the chambers, 
is then directed by means of a pipe 27 into 

50 a feed water heater 28 from which it is dis- 
charged throi^ pipe 29 into a feed water inlet 
30 whidi is located beneath the perforated 
pkte 19 in the first stage 13a of the first 
series of flash chambers. The hot feed water 

55 passes upwardly through the peiforadons in 
the plate 19 in liie flash chamber 13a and a 
portion thereof flashes into vapor within the 
chamber, which vapor is condensed and with- 
(hrawn in the manner previously described. Un- 

60 flashed sea water passes over the weir 13 
downwardly throng the opening 17 and 
emerges beneath the perforated plate 19 in the 
chamber 13b^ the next lower chamber of the 
series. Unflashed sea water passing out of the 

65 chamber 13n is directed by suitable piping 



(not shown) into the chamber I4n and then 
passes sequentially to the last chamber of the 
last series 14a. A suitable feed water outlet 
3(1 directs the feed water into a dlsdiaxge 
line 32 for discharge overboard. 70 

Pteferably, there are at least ten flash 
chambers in each series, thus making a total 
of at least twenty chambers, and as many as 
thirty or forty may be provided. 

It will be noted that the first chamber in 75 
the first series, diat is the chamber 13a, is 
separated from the last chamber in the last 
series, chamber 14a, by the longitudinal wall 
12. It will be clear that the feed water from 
whicii die vapors are to be flashed is at its 80 
highest temperature in the chamber 13a and 
at its lowest temperature in the chamber 14a, 
while on the other hand the incoming fresh 
water directed into the condenser tubes is at 
its coolest temperature in the chamber 14a 85 
and at its highest temperature in the cham- 
ber 13a. To maintain the temperature dif- 
ferentials just stated which are required for 
the operation of the apparatus, the wall 12 is 
of insulating construction and thus acts to 90 
prevent or materially reduce the exchange of 
heat between chambers on opposite sides of 
the sheU. In the particular embodiment chosen 
for illustration^ the wall 12 is made up of 
two wall portions 12a and 12b which are 95 
separated by a space 12c. The spacs 12c may 
be provided widi insulating material such as 
fiberglass if desired, althou^ noimally this 
is not necessary. 

The economies of making an evaporator 100 
wliich is primarily a single dongated and, pre- 
ferably, cylindrical shell divided into tfaie re- 
quired number of flash chambers by simple 
partitioning, will be readily apparent to those 
skilled in this particular art. Furthermore, the 105 
utilization of the lineal tubes in the condenser 
bimdles which extend without a reverse and 
from end to end of each series of flash cham-< 
bers also reduces the expense of manufacturing 
and increases the efficiency of operation. 110 

WHAT WE CLAIM IS: — 

1. A flash evaporator for water distillation 
comprising an elongated shell, a plurality of 
transverse partitions dividing the ^ell imo a 
plurality of traiisverse sections, a central, ver- 115 
tical, longitudinal wall extending substantially 
from end to end of the shell and dividing the 
sections into a first series of flash chambers 
extending along one side of the shell and a 
second series of flash chambers extending 120 
along the other side of the shell, means in 
each chamber for condensing the flashed 
vapors and for withdrawing condensate there- ■ 
from, and means for passing the water pro- 
gressively through the first series of cham- 125 
bers and then through the second series of 
chambers, a feed water inlet opening into the 
first chamber of the first series of chambers 
and a feed water outiet opening into the last 
chamber of the second series of chambcre, 130 



901,077 



10 



said first and last c±ambexs being defined by 
a common partitian and separated by said 
wall. 

2. A £ash evaporator according to Claim 1, 
wherein said wall comprises two wall por- 
tions which are spaced apart to provide sub- 
stantial insulation between chambers on oppo- 
site sides of said shell. 

3. A flash evaporator according to Claim 1, 
or 2, wherein there are sufficient partitions to 
form in said shell at least twenty chambers. 

4. A flash evaporator according to Claim 
1, 2 or 3, wherein each of said partitions is 
provided with two openings one adjacent the 



bottom of each flash chamber, and each flash 
chamber is provided with a weir extending 
above the said opening in the partition, each 
chamber in each series thereby being sealed 
from the next chamber in the seii^ by said 
partition and by a feed water seal created 
by said weir. 

5. A flash evaporator for water distillation 
substantially as herein described with refer- 
ence to the accompanying drawings. 
■STEVENS, LANGNER, PARRY & 
ROUJNrSON, 
Qbartered Patent Agents, 
Agents for the .^spHcants. 
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